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ABSTRACT

Three information and analysis centers of the Institute of Science

and Technology, University of Michigan, utilize the computer and EAM

facilities of the Institute's Computation Department for retrieval of

bibliographic references based upon the Computation Department's

generalized retrieval system. The three centers are Infrared Informa-

tion Analysis Center (IRIA), VELA Seismic Information Analysis Center

VESIAC), and Ballistic Missile Radiation Analysis Center (BAMIRAC).

IRIA utilizes the mechanized retrioval program, which uses an IBM 1401

comnputer, to produce two listings. VESIAC is in the pilot stage of pro-

ducing demand bibliographies using the mechanized information retrieval

program. BAMIRAC utilizes an optional arrangement of manual, EAM,

and mechanized techniques to provide demand bibliographies including

abstracts. The development of a generalized retrieval program for all

three centers has eliminated the need for the more costly process of

maintaining a specialized program for each center. Because of center

similarities, this general program fits each center's requirements

without significant difficulty.
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I. SUMMARY

Three information and analysis centers of the Institute of Sciericc

and Technology of the University of Michigan were studied and are

discussed in this report. These centers are:

1. Infrared Information Analysis Center (IRIA)

2. VELA Seismic Information Analysis Center (VESIAC)

Ceter MRC
3. Ballistic Missile Radiation Analysis (BAMIRAC)

All three centers utilize the computer and EAM facilities of the

Institute's Computation Department for their mechanized processes.

These processes, while differing somewhat among the three centers,

are confined to retrieval of bibliographic references based upon the

Computation Department's generalized retrieval system.

The centers are summarized in the following paragraphs:

1. IRIA

The IRIA Center was established with tri-service sponsorship for the

collection, analysis, and dissemination of information about infrared

research and technology (0. 7 to 200 micron region), with particular .ýmphasis

on military aspects. IRIA utilizes the mechanized retrieval program to

produce annotated and demand bibliographies and uses EAM equipment to
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-oduce two listings: Contract Number vs. IRIA Number and AD

umber vs. IRIA Nimber. In addition, IRIA manually publishes

-ate-of-the-art reports and the Proceedings of the Infrared Information

fmposia. Twelve thousand documents make up most of the IRIA

31lection, and these are increasing at a rate of about 2, 000 documents

!r year. Requests for information are received by telephone, letter,

r personal visit, visits averaging about seven per month. The services of

ie Center are available to all users who can establish the necessary

iearance and need-to-know.

VESIAC

The mission of the VESIAC Center is to provide the Advanced

.esearch Projects Agency (ARPA) of DoD with d facility for the collection,

rocessing, analysis and dissemination of technical information relatirg

) underground nuclear test detection. The Center is in the pilot stage

f producing demand bibliographies using the mechanized information

etrieval program, and is manually producing a monthly acquisition list.

t also publishes and distributes information digests and news bulletins.

"he collection currently consists of approximately 13, 000 documents, of

thich about 3, 000 have been keypunched to date for the information retrieval

,rogram. The collection also includes about 50 periodicals in the field

if seismology. The entire collection is currently expanding at the rate of
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about 2, 000 documents a year. Information services are provided to the

entire DoD community, within the restrictions of need-to-know and

security. Requests for information may be received by telep'.one,

letter, or personal visit. A lending service is also operating at the

rate of 200 to 300 items monthly.

3. BAMIRAC

The function of the BAMIRAC Center is the collection, processing,

analysis and dissemination of information on ballistic missiles and

space vehicles, particularly concerning electromagnetic radiation.

BAMIRAC's information function especially relates to defensive measures

that may be taken against ballistic missiles and space vehicles. Its collection

consists of about 8, 500 documents; this increases at a rate of about

1, 200 documents per year. (About +wice as many documents are screened

for relevance as are actually added to the collection. ) The Center

conducts its own investigations in its areas of interest as well as

analyzing external information sources. It utilizes an optional

arrangement of manual, EAM, and mechanized techniques in providing

demand bibliographies (including abstracts). The Center also manually

publishes its own technical reports, acquisition lists, and the Proceedings

of the Anti-Missile Research Advisory CoLMcil. Its facilities and services

are available to all users who possess the necessary clearance and have

need-to-know.

-3-
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II. MECHANIZATION

CHRONOLOGY

(1) IRIA

This Center began as a small library in 1954. In the period

1957-1962, IRIA's bibliographic references were converted to McBee

Keysort cards. In 1962, IRIA began its mechanization program

primarily to reduce the two to three days time required to search

its files. A reduction of this time to a matter of hours was to be

a goal of the mechanization, the first step of which was the direct

conversion of McBee cards to EAM punched cards. The existing

format was maintained, but descriptors were added to permit a

more rapid search. The conversion was completed in 1963, and the

mechanized information retrieval system was then put into full

operation. Since that time, the number of requests has increased by

a factor of five, chiefly as a result of the speedier service.

(2) VESIAC

As a result of an increasing number of requests for demand

bibliographies and other locally generated publications, VESIAC

began, in the spring of 1965, to convert its retrieval system to the
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generalized machine retrieval program of the Cuiipoation Department.

The first step after reviewing the IRIA and BAMIRAC system

was to develop the desired formats and to order the necessary

EAM equipment. Keypunching of bibliographies, data, and abstracts

began in late May, and, by October, references for abo',t 300

documents had been entered on the EAM cards. It is expected that

the entire collection will be covered in this way by April 1967. The

introduction of the Universal Decimal Classification system

for subject classification is also anticipated.

(3) BAMIRAC

This Center began to consider the use of EAM methods

for information retrieval in August 19i9. The first system was

planned for the IBM 709, but this was later abandoned because of

format problems. By July 1961, the compilation of the Missile

Resumg File was started, to meet a need to relate information in terms

of specific missile firings. This file was keypunched on EAM

cards, and a retrieval system using the IBM 1401 was developed.

By June 1962, Rgsum•' File mechanization was complete. By this time,

the Keyword File had also been keypunched, and an IBM 083 sorter

had been acquired for searching this file.

-5-



2. DESCRIPTION OF PROCESSES -- IRIA

(1) Input Procedures

1. When a new document is received, it is screened first

for pertinency and then to determine whether it duplicates

data already in the file.

2. The document is then logged in and assigned a sequential

IRIA number.

3. Using the "Instructions for Using Information Punching

Form" (see Appendix A-i), the indicated descriptive

informati.on is entered on the "IRIA Analysis Form "

(see Appendix A-2), which is then attached to the document.

The contract file is checked to determine if the document

contract number (if any) is already listed. If it is, the IRIA

number of the document is added to the contract file card. If

not, a new card is prepared. Samples of the conrract file

cards are given in Appendix A-3.

A check is also made to determine if the document has

already been reviewed by BAMIRAC.

4. Processed documents are then collected and delivered

to an IRIA staff member for annotation. rhe annotation

( a brief description of the document) is written on the back
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of the Analysis Form.

5. Descriptor codes are assigned indicating category words,

category numbers, report type, and an evaluation code.

The following extract from the document "Instructions to

IRIA Reviewers", dated 14 April 1965, describes the use

of these codes:

The quality of the report reviewing is the key to the
retrieval system. Unless a report has been thoroughly
described both by category words, category numbers,
report type and evaluation code, retrieval becomes
from difficult to impossible.

A comparison of two sample reviews is made here to
illustrate how a poorly reviewed report can be lost in the
retrieval system. This sample report is on missile
nose cone re-entry data. The report type and evaluation
code are disregarded to afford clarity.

Category Numbers Category Words

7.1.0 (IR general spectra) EMSN (emission)

Correct 2.1. 0 (thermal sources) SPTR (spectra)

3. 2. 5 (target emission-missile) NOCO (nose cone)

Incorrect 2.1.0(thermal sources)

3. 2. 5 (target emission-missile) NOCO (nose cone)
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in the incorrect example, the category numbers and
category words are correct but the description is
insufficient. Many people who are interested in
document retrieval may just use one descriptor
word or category number and expect that all pertinent
documents will be printed out in an IBM search. For
example, if the descriptor word spectra (SPTR) wC.'e used

in this particular document, although it contains many
spectral curves would not be retrieved unless it was
correctly reviewed I, other words, it is almost
impossible to find a document that has too many
descriptor words or category numbers. Our major
concern is whethpr we have left enough computer space
for numbers and words to adequately describe all document!
Remember that not all infrared workers have the same
interests and problems you have; be as objective as possiblh
It is probably easiest to fill out the analysis form from the

bottom up. Specify a primary category number from the
dictionary of category numbers. Then if the report
warrants, secondary and tertiary numbers should be
added. Then a report type, and finally an evaluation
should be specified. The evaluation applies to the first
category or the report as a whole. It does not mean that
the report is necessarily e. g., "exceUent" on the sec-
ond category. Finallyjthree category words which are
individual, unordered words may be specified. Before
you are finished, you should look at the annotation to see

if you hlave any changes to suggest.

6. The codes are entered on the Analysis Form using

the "Instructions to Reviewers for Filling Out Information

Punching Forms" shown in Appendix A-4. Examples of the

codes used are given in Appendix A-5 and A-6.

7. The information on the form is then keypunched onl

EAM cards as indicated on the punching form. A sample

card is shown in Appendix A-7 with the document title

-8-



typed on as a manual search aid. The annotation is keypunched

on a separate set of up to 19 EAM cards using columns 7

through 51.
9

8. The cards are sorted, and a printout of the information

is obtained. This is edited, and the corrected card data is

placed on tape for retrieval. The cards are sent to the

Computation Department once a month for a final listing

for proofrea"ing. The magnetic tape, which is a cumu-

lative file of all of the cards, is updated every three

months. A duplicate card is produced for a backup file.

(2) Outputs

IRIA produces two kinds of mechanized outputs: a classified

quarterly annotated bibliography, and demand bibliographies. The

latter gener~ally do not contain the annotations. (For sample

demand bibliography, see Appendix A-8. )Two types of listings

are also produced with EAM equipment: Contract Number vs.

IRIA Number and AD Number vs. IRIA Number.

3. DESCRIPTION OF PROCESSES -- VESIAC

(I) Input Procedu,'es

1. When a new document is received, it is screened first
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for pertinency and then to determine whether it duplicates

data already in the file.

2. The document is then logged in and assigned a

sequential VESIAC number.

3. At this point, the manual system calls for the entering

of document data on four files of 3 x 5 cards and a strip

card' VU" file. The files are : Accession Number, Title,

Author, Corporate Author, and Project Contract Number (VU).

4. Processed documents are then collected and delivered

to a VESIAC staff member for abstract preparation or

abstract enrichment (as required).

S5. Descriptor codes are assigned, and the document is

then stored by accession number.

6. In the developing mechanized system, the following

EAM cards are prepared:

Columns Description

Card 1

1-6 VESIAC number

7-9 Secondary VESIAC number,
if applicable

10-11 Card code

12-13 Card continuation number
(if any)
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Columns Description

14-23 AD number

24-33 Report number

34-73 Primary and secondary contract
numbers

75 Translation code when applicable

77 Thesis code, if document is
thesis

78 Official-use-only code,
when applicable

79-80 VU code

Card 2

14-53 First and second authors

60-69 Date of document

75 Document code

Card 3

14-53 Third and fourth authors
(when these exist)

Card 4

14-75 Corpc:,ate author and sponsor

-l11-



Columns Description

Card 5

14-63 Remainder of information on
first corporate author

Cards 6 and 7

14-63 Identification of the second
or joint corporate author if
there is one.

(If the document being indexed is an article from a

journal, the name of the journal will be entered in the

place of the corporate author. ASTM STP No. 329

(CODEN) will be used as the thesaurus of code words

for journal titles.)

Cards 8-10

14-63 Title

Cards 11-2

14-43 Descriptors

Cards 22-35

14-72 Abstract
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Columns Description

Card 36

14-63 End of abstract

The cards are then sent to the Computation Department

for updating the ITESIAC file and for retrospec*ive searches

using the generalized program.

(2) Outputs

Demand bibliographies, currently without abstracts,

are machine produced, based upon descriptor searches. A monthly

accession list will also be machine produced, and plans a.e being

made for a yearly cumulative accession list.

DESCRIPTION OF PROCESSES -- BAMIRAC

(For flow chart of BAMIRAC documents processing, see Figure 1. )

(1) Input Procedures

1. When a document is received, it is screened for duplication

and pertinency to the subject matter of the Center.
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BAMIRAC Document Processing Flow Chart



2. If a decision is made to add it to the collection, 1n

Accessions Information Form (see Appendix B-1) is

prepared for it, showing the 13AMIRAC (accession) number

assigned to it, author, title, contractor, report number,

date, sponsor, contract number, AD number, IRIA number

(when applicable), and security classification. If the document

relates to a missile firing, a Missile Retsume worksheet is

prepared. The resume is a compilation of available data obtained

from measurements on a ballistic missile during a test flight.

It is indexed by individual missile.

3. The Accessions Information Form and Missile Resume

worksheet are then sent to the Computation Department for

keypunching. Figure 2 illustrates the processing initiated by

the Accessions Information Form. Two types of cards are punched

from the Missile Resum4' worksheet: a master card that

identifies the missile firing, and detail cards that carry the
/

firing date. (See Figure 3 for flow chart of Missile Resume

processing. )

4. The document is then reviewed by a technical staff

member who prepares an abstract (see Appendix B-2 for

abstract form) and indexes it with subject terms from the
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BAMIRAC keyword list form (see Appendix B-3). The

keyword list form is also used as a worksheet for later

keypunching of the EAM cards used for searches.

5. If the document does not relate to a missile firing,

but it does contrain data in the form of tables or curves, these

data are keypunched on EAM cards for the Data File. In

the case of curves, a special analog-to-digital device is utilized

which automatically keypunches the value of a particular point

on the curve to which its sensor is manually directed.

6. The abstracts are manually filed by accession

(BAMIRAC) number. The keyword list form is kept for

keypunching. The punched cards are filed in the Keyword

File for later machine retrospective searches. The docu-

ments are shelved manually, by BAMIRAC number.

Rejects are made available to the staff or are destroyed.

(2) Outputs

Demand bibliographies are produced by the generalized

machine retrieval program if more than about 30 citations are

involved. This is done by sorting the Keyword File for the

desired terms and then printing out the corresponding accession

numbers using the computer.
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If less than 30 citations are involved, the bibliographic

information is located instead in the manual card catalog, and

the bibliography is completed as a manual operation. Appen-

dix B-4 illustrates a catalog card.

In addition, the Missile Resume" File is printed out

by the computer on demand.

Figure 4 depicts the overall BAMIRAC information

retrieval system.
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III. PROGRAM SYSTEM DATA

The generalized information retrieval program for the three

centers is described in the document Information Retrieval at the Institute

of Science and Technology (36943-68-T), dated October 1965 and issued

by the Computation Department of the Willow Run Laboratories,

Institute of Science and Technology, University of Michigan. A copy of

this document is shown in Appendix C. Examples of file structures

are given in Appendix D. Instructions for file updating runs are given

in Appendix E, and annotated bibliography and index runis are discussed

in Appendix F.
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IV. EQUIPMENT, COSTS, AND EVALUATIONS

EQUIPMENT

IBM 1401 Computer

Central Processor with 4, 000 character core storage

high-speed printer (600 lines per minute)

3 tape drives

2 disk pack drives

Programs are in Symbolic Programing System (SPS)

language or -. UTOCODER

The 1401 computer is also used as peripheral equipment to

the Computation Department's IBM 7090 computer.

2. COSTS AND TIME

(1) IRIA

The conversion of the system to mechanization was accomnplished

in one year. A man from the Computation Department was assigned

to work on the f roject for the year. The total computer cost from

July 1963 to July 1964, including the time of the Compitation

Department personnel, was $27, 000.

-22-



Th"- encompassed card punching file updating, retrieval.

and an effort to machine-produce a cumulative,10-year holdings

list for FY 65.

The total budgeted for computer operation of IRIA in

FY 1966 is $13, 000. This includes the IBM 1401 operations but

excludes the keypunching activity of the IRIA staff. It is estimated

that one keypunch operator at $3 per hour, spending 7 5 76 of her time

at keypunching, can do 90%6 of the keypunching required. The cost

of running two tapes to update the file is $50 every three months.

Efficiency of activity, rather than cost reduction, was important

in mechanizing the files ; IRIA anticipated and received an increase

in actual cost.

(2) VESIAC

It is estimated that approximately $250, 000 will be required

over a period of 18 months for developing and testing the system and

keypunching records for 12, 000 documents for the collection.

Four VESIAC personnel will be involved, in addition to Computation

Department personnel, but no estimate of man-hours is available.
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(3) BAMIRAC

The BAMIRAC Information retrie,%val systems are still in a

state of developing and haven't as yet matured sufficiently to ac-

curately estimate the total cost.

3, FACILITIES' EVALUATIONS of SYSTEM

IRIA personnel consider that the ope ation of their center has been

improved by mechanization. Last year, with mechanization, they were

able to answer five times as many requests as before. Before going on

full-time computer use, IRIA personnel required two to three days to

prepare a bibliography for a visitor. The time now required averages

one and one-half hours, and bibliographies have been produced in as short

a time as 45 minutes.

The increase in response time is primarily due to the mechanized

retrieval process which, while not reducing costs relative to the original

manual system, is giving a comparable level of performance more

cheaply than an equivalent manual system.

The development of a generalized retrieval program for all of the

centers has eliminated the need for the more costly process of maintain-

ing a specialized program for each center. Because of center similarities,
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this general program fits each center'.o requirements without significant

difficulty. Minor problems were identified in the area of input and output

format, but these are being relieved with the development of a standard

formatand as the centers are ssuming control over the EAM card files.

Experience has indicated better system performance when control

of the EAM punched cards is maintained within a center. This has the

double effect of reducing errors, especially those due to misunderstanding,

and of giving a center's staff a better understanding of some of the

mechanical problems of the mechanized process.

As ways of reducing response time to user's questions, the opinion

has been expressed that electrical connection (such as teletype) to major

remote users, as well as machine access to DDC's and selected other

computer bases, would be highly significant. The latter arrangement w ould

also help to insure that a center was getting the maximum of available

items of interest, as well as simplifying the prncess of obtaining related

material. It was further suggested that a DoD contractual reqiirement

to route pertinent contractor reports to a center would be very helpful.

Users have objected to the difficulty in reading the computer

printout of one center. This problem has been somewhat alleviated by

darkening each title line by ovei rinting.
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In order to economize on computer printing time, one center has

applied the CODEN system to abbreviate journal names and corporate

authors. (The CODEN system is discussed in CODEN for Periodical

Titles, 1963, ASTM STP 329, American Society for Testing Materials. )
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A -1

INSTRUCTIONS FOR USING INFOPTLATION PUNCHING FORM

1314 COLUNoN INTRUCTIONS

1 - 23 Inclusive Leave blank. To be filled out at a later date by
reviewers.

24 - 27 Inclusive Insert four letter code name for contractor writing
(Contractor Code) the report. (Uso list of contractor codes, new

- words to be added as needed.)
Examples: Baird Atomic, Inc. - BASS

Univ. of Michigan - MICH

28 - 32 Inclusive Insert last group of digits of the contract number.
S(Contract Number) If only four (4) numerals or less comprise the last

group, insert zeros (0) in front of last, the group
to bring total up to five (5) digits.
Examples: DA-44-012-sc-17892 becomes 17892

NOas 321-ord-63L5 becomes 06345

33
(Contracting Dept.) Insert branch of government or private industry or

university having prime interest for funding of
the project.
Code:
0 Other Gov't. (e.g., AEC, Dept. of State, Dept.

of Comnerce'
1 Dept. of Army
2 Dept. of Navy
3 Dept. of Air Force
4 Private Industry or University
5 Foreign

34- 37 Inclusive Insert the code name for the government agency,
(Sponsori.ng Agency) technical service, branch, or major laboratory

having prime cognizance over the project. kUse
code names)
Examples: Engineer RenAarch and Development Lab.

ERDI
Wright Air Development Division
WADC



A-I
(Continued)

38 - O Inclusive Insert month and year of publication. If only a
(Publication Date) report period is given, insert the termination a

period ending date, (Note X-Nov., ,-Dec.)
Examples: 21 P.arch 1952 becomes 352

Sept. 1951 becomes 951
Nov. 1909 becomes X49
Dec. 1954 becomes P54

Period 1 July 1953 - 1 OctooAr 1953, becomes 053

41 - 44 Inclusive Insert code work for journal in which report appears.
(Journal Reference) Example: Journal of the Optical Society of

America JOSA

L5 - 48 Inclusive Insert initial of first name and the first three
(First Author) initials of the last name.

Exampless Bruce H. Billings BBIL
George A. Morton GMOR

G.B.B.1I. Sutherland GSUT

h9 - 61 Inclusive Insert the letters and numerals of the abstract
(Abstract NO.) serial number, being certain to punch all nine (9)

spaces. If loss than (3) letters appear, insert
(X) in front of serial letters, and if less that
six (6) numerals appear insert zeros (O) in front
of the numerals in order to be sure nine (9)
spaces are used.
Examples: TIPC41524

AT1836912
XADO02478

S54OO3956

62 Insert one of the following codes if the document
(Language Code) is written in a language other than English.

(If in English, leave this column blank).

CODE:

1 German 4 Italian
2 French 5 Spanish
3 Russian 6 Other
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63 - 68 Inclusive Insert the IRIA Serial Number which serves as a
(IRIA Serial No.) means of identifying the card, document, and

inforration punching forms. Insert zerob (0)
if less than six (6) numerals appear in the
serial number.
Examples: 12846

00139 2,

21

69 - 75 Inclusive Insert the BA1MIRAC Serial Number which serves as 3:
(BAMIRAC Serial No.) a means of identifying the card, document, as a

BAMIRAC document, cross referenced to IRIA. Use
B for the first column cf the code then use six V
(6) numerals, forming a code of 7 columns. Zeros
are inserted if leriq than 6 numerals appear in 41
the serial number.
Examples: B123789 4!

DOO2657

5:
76 - 79 Inclusive These columns are to be left blark for the present.

(Reserved)

80 Insert one of the following codes according to 6ý
(Security Designation) the classification of the report.

8C
CODE:

1. Unclassified (and open literature)

2. Confidential - Lodified Handling Authorized X]

3. Confidential 1

4. Secret 13

5. Top Secret 14

15

18

NOTE: Not all items will be filled in on all cards. Hence, blank columns 21

should be left where items do not apply. However, caution must be

exercised in using the proper number of digits for each code, inserting

z-ros (0) and/or "X" in front of a group in order to build up to the %3

proper total of each item.
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itractor Code A "7I " "
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,artrnent Service Code ~ Z~. %A.,a..~.4~
naoring Agency IQ_______

e of Publication .f
rnal

Author Code __-.,______

Author Code _________ ZI~A .~ L . 4~
tract Number .... _ _

guage Code

k Serial Code 4g -'L_ I

erve __-_,__ _ _,__' ' .5
irity Code ___

lerks Initials __

IH: PP

!gory Words 6 64L - &'_PA"

,LUATION CODE .

'E OF REPORTT.

Category Number

Category Numberb

CATEGORY NUMBER

!viewers Initials

'?5"/y
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Sample Contract .ile Cards

CONTRACTOR - Wheeler Aircraft Corporation

CONTRACT NOS. - AF 15(840)-3906 DA 99-078-ord-4567
AF 17(963)-4360

o A
CCMTRACT NO. - AF l5(CL0)-39O6

CONTRACTOR - Wheeler Aircraft Corporation

SPONSOR - Air Research and Developmerit Co.imand

TYFE OF WORK - Research and development on special aircraft

AUTfOMATIC DISTRIBUTION

IRIA Number List

8892

9012
9214
965L

0 _ _
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NoUJ( COOVS), iLi.-i, rLco:iimcnd,:d that izenib
14 - 23 (Cxe,;ory Numbers) be insvrt.-u.

Insert sLevkral "category words" not £uunda-.d!
t~ .u.~:.xillisting o,7 Category .;br, :h

dus:ibe content of the report; n;t ecz X.
th:cee '3) N ~rus. nThe words should Lbe co&ý-.; .- ,u
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14(Type of Report Insert a cod0. nurnber (only on_ numnber) indicating
the (TpeoRpot):ct Class,:'icailon o" the :',)ort.

Reports n,..v f",1 into more than one ,.iassification
type. If fo.:r (4) or more types are applicablv,
the "Omnibu.s" or "Code 8" should be used.

CODE:

1 - Milit-ry-sponsorud "system" or staff study.

2 - General survey and/or summary of literature.

3 Largdly a Theoretical Analysis.

4 - Largvly La.loratory experimenta: work.

5 - Prototype d&sign and construction.

6 - Operition"' zests of equipment or operations
analy.is ane reas:,Ach.

7 - Largely an administrative report.

8 - Omnibus, reports covering four or more of
the above areas.

9 - Technical Manuals, Manuals of Operation;
handbooks.

10 - Expterimearal-Theoretical Work.

11 - Intell]gencc Reports.

15 - 17 Insert the catc:,,ri number of tertiary interest
(3rd category No.) (if any) in aucorcLnce with the !ection numberrs

appearing in th- i,-Lrared Bibliograpi-.y Outline.
(e.g., 912 - Sc-nners).

1i -20 Inscrt the c•,'," number of secondar" in:er,.
(-,-d c.t:gory Nu.) in the same aa:.r as prescribed above. (,.,

52 - Quantuz; Detectors).

21 -23 Insert the categorn number of primary .nter.st.
(1st 'attg:ry No.) (e.g., 21 - Te-!rmal Sources).
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Report Type Co:'e Numbers

1. Military Sponsored System or Staff Study

Category includes a general evaluation of techniques, methods,

and doctrine such aF ,tudy of near infrarud for ground combat

or infrared techniques for reconnaissance systems.

2. General Survey or Summary of Literature

Bibliographies, extensive reference lists, etc., as well as

report, such as the "Peoples Report" should be included in

this typ.

3. Largely a Theoretical Analysis

This type o:' report may be exclusively theory, but also

includes reports in which the theory dominates the experi-

mental work.

4. Largely Laboratory Experimental Work

"This type of report includes test data, description of test

procedure possibly equipment and results. It may include

some theory where the theory supports the experiment rather

than vice versa.

•5. _Prototype Design and Construction

This ryex: of r.port describes the details of equipment p.:ticu-

larly from the hardware standpoint rather than design fundamentals.

6. Operational T,...,t-, of Equipment of O.,.rations Analysis and Research

-- his type u,: report inlud.- "user tevt•" subsystem d, ic n

and test fie:ld tests, etc.



A-4
(Continued)

7. Largely and Administrative Report 1.0.0
1.0.I.:

This type of report usually tells what is being done and how
I .;

far they have proceeded rather than reporting the actual .:

details.

8. Omnibus .4

2.0.0
For reports covering four or more areas. 2.1

2.22.3
9. Inst ruction Manuals 2.4

2.4=

Handbooks 2.E

10. Experimental-Theoretical Work 2.7

2.8
For reports where neither theory nor experiment dominate; 2.9

3.0.0

where they are completely complementary. 3.1

11. Intelligence Reports

For reports which include information gathered from other

Nations through intelligence channels. 3.2

a.3

3.4

4.0.0

4.1
4.2
4.3
4.4.

4.5
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DICTIONARY OF IRIA CATEGORY NUMBERS

_ 5.0.0 Detection Materials & 7.5.4 Aldehydes

ntal Physical Elements 7.5.5 Acids

5.1.0 Thermal Detectors 7.5.6 Others
)f Materials 5.1.1 Bolometers 7.6.0 H-C-N Compounds
formation 5.1.2 ThermaiuLuples & 7.6.1 Aliph..tic Aiinmes

Thermup-les 7.6.2 Heterocyclicz
ng 5.1.3 Expansion 7.6.3 Others

5.1.4 Dielectric 7.7.0 H-C-O-N Compcunds
;tate 5.1.5 Evaporation or 7.7.1 Amides
ieous Conduction 7.7.2 Others
phies 5.1.6 Absorption Edge 7.8.0 Plastics

5.1.7 Luninescent 7.9.0 Fluorocarbons
5.2.0 Quantum Detu•tors 7.11.0 Silicones

5.2.1 Photoemisbive 8.0.0 Infrared in Science
5.2.2 Photoconductive 8.1.0 Astronomy and Geophysics

5.2.3 Photovolt.aic 8.2.0 Physics
escence 5.2.4 Luminescent 8.3.0 Chemistry
?nce 5.2.5 Image Tubes 8.4.0 Meteorolo.jy
s 5.2.6 Photoelectromagnetic 9.0.0 Military Tv.chnoiov
Beam 5.3.0 Photographic 9.1.0 Auxiliary Components

5.4.0 Optical Pumps 9.1.1 Irdomes
iarge 5.5.0 Microwave Techniques 9.1.2 Scanners

6.0.0 Laboratory Components 9.1.3 Data Procebsinm
& & Techniques 9.1.4 Display
,sion 6.1.0 Optical Components 9.1.5 Circutry
;ackgrounds 6.1.1 Prisms 9.1.6 Optics

6.1.2 Filters and Windows 9.1.7 Reticles
6.1.3 Mirrors 9.1.8 Coolers

n 6.1.4 Lenses 9.2.0 Systems
6.1.5 Gratings 9.2.1 Reconnaissance

rounds seen 6.2.0 Optical Equipment 9.2.2 Recogniios &- Detec;oa,
atellite altitude 6.2.1 Spectrometers Mapping
deo targets 6.2.2 Munochromators 9.2.3 Navigation

6.2.3 Interferometers 9.2.4 Search and Warning
reel 6.2.4 Polarizers 9.2.5 Communicatton

e Vehicles 6.2.5 R.dionieters 9.2.6 Tracking & Fire Contro!
It 6.3.0 Electrictl Equipment 9.2.7 Homing
?s 6.3.1 Simi~lators 9.2.8 Bombing
Surface 6.4.0 Electrical Components 9.2.9 Ranging
!s 6.4.1 Amplixiers 9.3.0 Aerial Countermeasures
Vehicles 6.4.2 DisplaLys 9.3.1 Acti% e
re 6.4.3 Servo Systems 9.3.2 Pass. .e
ic &Boies 6.4.4 Modulation Systems 9.4.0 Ground-L-LseaCountermeasurca
_ _6.4.5 Electronics & 9.4.1 Active
erties Electric Filters 9.4.2 Passive

7.0.0 Infrared Spectra 9.5.0 Detection of Gabes & Vapors
"heory 7.1.0 Genera 10.0.r, Infrared "n Arts, Medicine &

7.2.0 Elements i Industry
7.3.0 Inorganic 10.1.0 Gr'..hic
7.4.0 H-C Compounds 10.2.0 Criminology & guerrih',a activities

I Solids 7.4.1 Aliphatics 10.3.0 Plant Protectiun
s 7.4.2 Arumatics 10.4.0 Miscellaneous Industrial Uses
Is 7.5.0 H-C-O Compounds 10.5.0 Agriculture
cts 7.5.1 Alcou,'ub 10.6.0 Food Industry
s 7.5.2 E:;ters 10.7.0 Medicine
ons 7.5.3 Ketones 10.8.0 Transportation
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DICTIONARY C-' COD7 \OD

A

A B 2R Ab-err:ion - to discuss "1Cthe rhcry z~;~phonr-nomna in various cp:ical
Sy~tC-I~S. See also KýTLS, A.~S iAi ASP:i.

AS? Absorpj--.3 - for sL~bstzncas orix.,r than the anmo.sp hre, C 2. 0,
\%,'.eor. bsorption is S,ýe also "ý&*5N.2

A C.,7 V Amztvý - for systc-'1.s w:,.cl. includc their own source, c.-. :
s~~c~ ~zpe.See als ~o ,JR .

ADX Aroimdihydro,ýen ph:nze

.1 tj v:'amic H-a2'ring

.. CL. :~~r hlrid -Sco also A-STS.

N2' 1 ~ : Nickel.
ALCO Alumina

AMN?L A1':ffor - ght, eiect-ro.ic, rn14 moic, etc.

ARTC f or rests on me~, ~asurements and operations .In tl-Js
re-ion.

ASH ASM:>,ýric -to describe opticz~l su~rfaces. See also ASPH, KEL-S, MAKS,

ASTS ;.s-cTi~f~-S~as CLGLAS.

A 7-AR -:-Vr-for all -x'.vIza> n~ave this furczicn (hv;'a

~. ~~o~ix~p-r:,s s. See also A'.7 Do

A C-D .i-.Grud-so, ai:-to-air.io

A7N:O ______



A-7

Sample IRIA Punch Cards

I :LFREEf1 34 1~~JE 'I 1 OCRIik:1~.ij CLEi (307129

rborne ICBM Re-EntiV mr'easrj~ments

1111ilililti1111111iEi-8 iltioll"i 111 iti1il,4 1 1 i1 111 111 .117 it11 i

2 22222222222222212212222222222222221222222222222222222222222,2222 2222222222222

22 333 332332223 3 333 331323 333 123 3 33 3 313 323 33 33 3 3:ý 323 323233 33 33 3 33323 3 333 33 33 3233 33 3333

44444444444."44444444444444414444441444444444444444444444444444444444444444444:1

6666666s6sssss6sus6u6s~s6s6ss6:s6~6s666s,,C66I6s566sss6666611sus6,165s5s6I6s6s666

111111177777711111171711177777177111777777177777777177777711771111.1111111717177177

USS~SIUIISUISUISSSI~ISIUSSSSSSUSI~gSgu~gg~ggggg9ggu1guggg 1ggggg2 3 41 $1 IN 111130 401111iNSigggssusINggggsgggggg 31X21g2331gggggggggg Oa 10$1W0 N O %N O* O t" 3441 4
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SAMPLE IRIA DEMAND BIBLIOGRAPHY

BrOoc6
P TFORICK, RoN.

CLAASIFIED TTTLr SAFCRFT)
3.S ARMY WHITE SANDS SIGNAL AAFNCY
SOTIM PROGPESS REPORT 7 OCT. 1957
U. So ARMY SIGNAL CORPS IN - HOUSE

B00021
ZISSISO Go LAROCCA* A. HALL# Fej
LIVISAY, Jo MORGAN, Jo

INFRARED MEASUREMENTS OF BALLISTIC MISSILES DURING IRMP
1958 (SECRET)
UNIPVRSITY OF MICHIGAN
290e lm-T JUNE 1959
ARMY iIGNAL CORPS DA-36-039-SC-52654

IRO046 AD 152 442
FLAMMER, Co

BACK-SCATTERING CROSS SECTIONS OF MISSILE TRAILS, THE
(UNCLASSIFIED)
STANFORD RESEARCH INSTITUTE
TR-649 AFCRC-TN-58-1909 JUNF 19i8
AIR FORCE CAMORIDGE RES. CENTER AF 191604)03458

800113 AD 160 756
'FTOOIIEt Me

VENTING OF HOT GASES THROUGH TEMPERATURE INVERSIONS
(UNCLASSIFIED)
GEOPHYSICS RESEARCH DIRECTORATE
AFCRC-TN-58-623 GRD RESEARCH NOTE NO. 3 DEC. 1958
AIR FORCE CAMSRIDGF RES* CFNTFR IN - HOUSF

~r0I3, AD 302 207
STUDY OF RADAR BEAM ATTENUATION IN ROCKET FXHAUST GASES
(CONFIDENTIAL)
STANFORD RESEARCH INSTITUTE
QUARTERLY STATUS REPORT 5 MAY 1957
AIR RFSEARCH AND OFV. COMMAND AF 04(645)00066

B•0188 AD 114 176
KFLLOGne w. PASSMAN9 S.

INFRARED TECHNIQUES APPLIFE TO THF DFTFCTION AND
INTERCFPTION OF INTERCONTINFNTAL PALLISTIC MISSILES
(SFCtET)
RAND CORPnRATION
RM-1572 --C - -- ---
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BAMIRAC NO.

AUTHOR (S)

TITLE IN FULL

CONTRACTOR

REPORT NO. OR VOLUME NO.

DATE OF PUBLICATION

SPONSOR (S)

CONTRACT NO. (S)

AD or ATI NO.

IRIA NO.

SECURITY CLASSIFICATION

MISC. INFORMATION
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BAMIRAC RADIATION DATA LIBRARY

Abstract

REVIEWER BAMIRAC NUMBER

SECURITY CLASSIFICATION
DATE OF REVIEW OF THE ABSTRACT

EVALUATION CODE

ABSTRACT:
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FLIGFT EVALLATICN REPCRT FrR 1AC-2 PE-ENTRY VEHICLE P7G
ATLAS F MISSILE NC. 137 APR TEST 575 (SECRET)
GCEERAL ELECTRIC CCMPAKY, RSC
PPILACELPHIA, PENNSYLVANIA
REPORT 64S5C44 SEPT. 19•4
PALLISTIC SYSTEMS CIVISICK AF G4(694)OC,35%

Sample 5x8 Catalog Card
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ABSTRACT

Informatic ; Rctrieval a a Pa,,ticular compti dg inst""a'"on is a function of need,

cost, and machine availability. Small i,,achines nc t designed primarily for mathemiti-

cal calcL.iations :an, however, effectively perform the basic operations :equired by a

retrieval system, namely, the selection, arrangement, and printing of data. A system

has been desigr.ed at The University of Michigan in which the retrieval request provides

complete specifications fer each of the above topics, and thus permits a variety of out-

puts to be prepared without the intervention of programmers and specialized program-

ming. Although the system is described in general terms, it has been programmed

for an IBM 1401 and is operating quite successfully. A complete description of the meth-

ods of preparation and retrieval of data is presented, including an illustrative example.

,III
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INFORMATION RETRIEVAL AT THE
INSTITUTE OF SCIENCE AND TECHNOLOGY

I
INTRODUCTION

Information retrieval as a data-processing function, using high-speed computers, has

received much attention during the last few years. Many different techniques have been devel-

oped for storing, searching, sorting, and printing information. In fact, there are probably as

many different programs to perform a particular retrieval function as there are different

computing installations in the country. Items such as need, cost, the type of machine available

for use, and the ultimate value of the output, all determine the type of retrieval system developed.

Ours evolved from the needs of our libraries at IST.

The system developed at the Willow Run Laboratories of The University of Michigan's

Institute of Science and Technology is described in general terms and is, therefore, machinm

independent. It has, however, been programmed for an IBM 1401 and is satisfactorily fulfilling

our requirements. In describing the system, references to specific card formats may be made

in order to clarify how some fundamental parameters are read by the program. A simple

example, illustrating the features of the system, and showing how these parameters are used,

is included at the end of the report.

Any information retrieval system must contain a provision for storing information and

recalling it in some manner. The systerm used here is designed fLr retrieving information

from magnetic tape that has been prepared from punch cards. An outline of the system can be

separated into the categories listed below (with the section number in which each is discussed).{ 2.1. Preparation of the detail punch cards from a basic source document
2. Preparation

2.2. Preparation of a tape from the cards

3.1. Selection of information from the tape

3. Retrieval 3.2. Arrangement ot this information in some order

(3.3. Printing the retrieved Information

4. File Maintenance

Each of these categories will be fully discussed in tne following pages.

2

PREPARATION

2.1. PREPARATION OF THE DETAIL PUNCH CARDS FROM A BASIC SOURCE DOCUMENT

The creation of the cards from a basic source document is the most important phase of the

ciree system. If a new library is being established, close collaboration with some,.,,. ;amiliar

with the information retrieval system should bc maintained in order to minimize subsequent data
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proessing problems. What information Is required and the number of locations that are to be

allocated to the data must be specified. A fundamental unit or "case" must be defined so that

one unit may be distinguished from another. Each unit, or even individual subunits, may require

more than one punch card. Basic definitions must be made to identify the information in the

cards:

(A) A "case" or unit code.

(B) A card code to identify the information in specific fields within that detail card.

(C) A provision for more than one detail card (continuation cards) for a particular card

code. Continuation cards are commonly encountered when punching titles or abstracts

from the document.

Rt is important to include all relevant information for the requiremen1 ý of the user. Too

often, however, additional data are included merely because they "might be useful." Such

additions will result in greater expense, both in data handling and in machine usage. On the

other hand, the omission of a piece of data, or lack of specification may cause substantial re-

punching or reprogramming. Careful planning is extremely important before the cards are

prepared. The trite statement that the output will be no better than the input still holds.

2.2. PREPARATION OF A TAPE FROM THE CARDS

The transition from cards to tape is accomplished by means of a File Conversion Program.

Control cards which provide a numerical identification of the information on the detail cards

are first prepared. The conversion program, followed by the control cards and detail cards,

then prepares the tape on which the information is stored. Field codes are assigned to each

category of interest wt,.- , - .. .a ..,, ,etail cards. A separate record will be prepared

for each "case." Four types of control cards that will provide identification of the information

on the detail rards ire:

(A) Identification Card, containing

1. The date of tape preparation

2. Identification for checking purposes

(B) Group Control Identification, containing

1. Starting position of "case" field on the detail cards

2. Length of "case" field

3. Starting position of card type field on the detail cards

4. Length of card type field

2
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(C) Field Description Cards (one for each field), i-'mtanirg

I. Card type code on the detail cards

2. A field code number to be assigned

3. 4tarting position of the field on the detail card

4. Length of the field

5. An indication of whether continuation cards are permitted for this field1

(D) A card to signal the end of the control group

The number ol the tape, date prepared, samples of the card input, lists of field codes used, ind

the items defined by the field codes should be kept by the user for reference purposes.

3
RETRIEVAL

3.1. THE SELECTION OF* INFOURMATION FROM THE TAPE

Many techniques can be devised for extracting information from the data tape. The tech-

nique finally used was decided upon after substantial experimentation and numerous trial runs.

A decision is made whether or not to select th,- entire record (unit) based upon a combination

of one or more request factors, involving logical AND, OR search conditions. If the record is

selected, it is copied onto another tape in its present lorm: if not, the record is simplY bypa-s.sed

on the search run.

The specifications for selecting records are made up from the following five items:

.) Field code or codes in the record

M1,,i,, ,pcrations of "AND," -OR,- "NOT"

(C) A comparison of "GREATER THAN," "EQUAL TO," or "LESS THAN"

(D) An argument associated with a particalar field coxde

(F) A signal to indicate the termination of the request

In addition, provisions are availible for searching an entire fi '1d, character by character, or

in blocks, if desired. The symbol definitions are as follows:

Symbol Definition

A Logical AND

o (letter) Logical OR

N NOT

Ni Symbol for search by blocks in a particular field. (Total field must be an

an Integral multiple of the block size.)

3
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Symbol Definition

S Symbol for character string search throughout entire field (Argument must

be less than or equal to the field size).

G GREATER THAN

L LESS THAN

B NO SUCH FIELD

In creating search requests, the EQUAL option is always assumed. Various combinations of

t! e operational symbols may be developed. In conjunction with the operation, field code, and

comparison symbols, an argument is necessary. Let us assume that a $ is used to divide the

operational symbol(s) and the argument. Then the following request:

Example 1:

Field Code and Argnment

$055123$

might imply: Select all records that have 123 in field code 05.

Ex2mple 2:

$0551235

$46145456$

might request: Select all records with 123 in field code 05 OR 456 in field 'odf 14.

Example 3:

$055123$

$ANI3 L$45$

$AS12$_DOG_S (where _ represents a blank column on the request card)

might request: Select all records that have (1) 123 in field code 05 (2) AND NOT those with

field code 13 LESS than 45, (3) AND those with _DOG_ any place in field code 12. Thus, a case

with 123 in field code 05, 50 ili field code 13, and _DOG anywhere in field code 12 would be

selected: those without DOG in code 12, OR < 44 in code 13, OR without 123 in code 05 would

be rejected. If blanks had not been used to separate the argument DOG, a word such as DOG-

MATIC would satisfy the third condition.

The operator field, which is made up of operation symbols and a field code, is thus of vari-

able length and is developed from left to right. A table of various combinations ar'i definitions

is shown using field code 12 as an example.

4
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Operator Definition

12' Select records with field code 12 equal to the argument

A12 AND) the argument of field code 12 tequal to...

AN1 2 ANDI the argument of field code 12 N'',t i,rimi! to...

AN12(G' AND the argument of field code 12 1% t vroater than.

A12L AND the :4rgunient of field code 12 less than...

A12G AND the argument of field code 12 greater than...

Al 2B AND field code -12 missing

ASI12 AND search the entire iield for...

AM12 AND block search the entire field for...

(A similar set way be obtoined by replacing A with c, in the operator and the AND with OR

in1 t11. (1-f 1:1t Im

The genietal formi of the search operator will be:

(A) (N) ( ') FC ()where the letters FIC repre.,ent the field code and th~e letters enclosed

by () are optional. A related argument, of course, is also required.

A; gurnents connected bv the OR operator may be thought of as enclosed by parentheses. For

example, a req~uest if MA' or X) ind (Y or ?'i, Ill cnf',ýse th, following combinations: (W, Y),

(W, Z), (X, Y'j, or (X, Z). It would be %%rritl ',r Inkb),:'lv S~i*$(:X$AY$eZS, where W, X, Y, and

and Z represent field codus and arLguniprnts arc d f r simplicity.

A restric'tion t.) the program is that G otr L tnay not follow% the field code when the operators

S or M are used.

Finally, a symbol such as END is needed to signal the end of the cards associated with the

search request.

3.1.1 rmi SO i f ( A PT. Cards punc hd SW( V it c)luninn 1 -4 and blanik in column 5 are the

search !:,p-ut to (h~e rutrieval pro~grami. 'theyv go(vvri thte selertioin of the desired records from,

the dato tape. S~w t ht field code-ope.-ator symbo)l field is of variable length (from 2 to 5

tharactgrs), and the arkument field is also of variable leni.,th, the division of these fields is

indicated by the $ delimiter as illustrated in the past exam~ples. Each card will start with a IS

in column 6 and must terminate with a $ on or before column 72. Since Blank columns are equally

as important as non-blanks in the argument field, the request must be carefully prepared. To

*The A or 0 may be omitted on the first operator, 11 desired.

5
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reduce the number of cards required, many request options may be placed on one card. As an

illustration, the actual input card for example 3, above, would appear as:

SRC H_$05$123$ANI3L$455AS12$_DOG_$

SRCH END

Notice that the field code must precede its related arjument. For ease in reading, it is

suggested that a complete argument terminate a card.

3.2. THE ARRANGEMENT OF THIS INFORMATION IN SOME ORDER

After the information has been selected, an ordering or sort is then performed. Up to ten

field codes may be nestel for this operation if desired. Two cards are req-aired for this phase:

(I) the SORT card, indicating how the sort is to be completed, and (2) the ALSO card, indicating

what information is to be carried.

3.2.1. THE SORT CARD

Columns Contents

1-4 SORT

5 Blank

6-7 Primary (or most significant) sort field code

8-9 (1) Position of first (left-most) character to be sorted

Io-liJ Number of characters to be sorted

12-13• Secondary field code

14-15•. (2) Starting position desired for sort (left-most)

16-17J Number of characters sorted

The remainder of the card follows the same pattern (6 characters per field sorted) down to

the least significant field.

The first blank after column 11 will terminate the sorting specifications.

3.2.2. THE ALSO CARD. In addition to the fields carried in the SORL' card, other fields

not involved in the ordering (sometimes the entire record) are usually required for the print-

out. This is accomplished by means of the ALSO card. Its specifications are quite simple:

Columns Information

1-4 ALSO

5 Blank

6-7 Field code (1) be carried

6
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Columns Information

8-9 Field code (2) be carried

70-71 Field code (33) to be carried

The first blank following column 5 terminates this request card. This option is most useful

when only two or three additional field codes are to be carried. If the entire reccrd is to be

selected, the letters ALL should be written in columns 6-8 of the ALSO card.

3.3. PRINTING THE RETRIEVED INFORMATION

The specifications for the final printed output allow the user to specify what information is

to be printed, where it is to be printed, and also provide controls for appropriate spacing, which

are necessary to provide a legible result. Provisions are made for inserting a heading for the

entire job, as well as a heading for each page of output, if that is desired. Parameters related

to spacing are also described.

3.3.1. THE PRNT CARD. This is a Print Control Card that defines the right margin of the

page, indicates whether the decision to go to a new page is based on a single line or entire record,

and governs spacing between records. In addition, 61 spaces are providcd for identification of

the job being printed. Specifications are

Columns Description

1-4 PRNT

5 Blank

6-8 Right-hand margin

9 Is new page based on a line near the bottom of the page? (Y - yes; N - no)

10 Is new page based on a record near the bottom of the page? (Y - yes; N - no)

11 What spacing is to follow the printing of the last line of a record? (J - 1 space;

K - 2 spaces; I - new page; blank - no spacing)

12-72 Job description

3.3.2. THE HEAD CARDS. The page heading card(s) will supply information to be printed

at the top of each page of the listing. It is identified by the letters HEAD punched in columns

1-4 of every card required. If no heading is desired at the top of each page, no cards with

HEAD in columns 1-4 need be prepared, and the control cards will go directly from the SORT

control to the LIST control.

7
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There are fundamentally four pieces of information required for each item, with the excep-

tion of descriptive information to be placed in the body of the printout. Except for the identifying

letters in columns 1-4, this information is identical to the requirements for printing the body

of the report (see LIST below). Nine positions will be required for each field code to be printed:

(A) The Field Code (2 Columns)

(B) Print Control (I Column)

(C) Left Margin (Optional) (3 Columns)

(D) Right Margin (Optional) (3 Columns)

(A) Field Code

This is self explanatory for categorized data. If it is desired to print additional descrip-

tive information, the letters XX are to be inserted in the first field code position (6-7)

of the card. The remainder of the card from column 15 through $ (or through column

68) will be interpreted as description.

(B) Print Control

This column governs when to print and what action is to be taken after the information

identified by the related field code is processed. The following options are available:

(blank) - Insert the information.

- Insert the information, print, and single space.

S - Insert the information, print, and double space.

A - Insert the information, print, and go to a new page.

(C) Left Margin

The numbers (right adjusted) indicate the starting position of this print field, measured

from the left margin of the page. If the specification is blank, five spaces will be in-

serted in the print line. If no left margin is given for the first item on the line, it w-l1

be at position 1.

(D) Right Margin

This indicates the right-most margin for printing the particular line. It is governed

in all cases by the maximum margin indicated in the PRNT card. If it is blank, the

number stated in the PRNT card is used.

ThE termination of Heading information is indicated by a card punched HEAD in columns 1-4,

blank in column 5, and END in column 6-8.

3.3.3. THE LIST CARDS. These cards specify what, where, and how to print the informa-

tion in the body of a report. The in!-rmation need be specified for one record only. Additional

records are processed in the same way.

8
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The specifications are identical with the HEAD cards (see above), except that LIST is

punched in columns l-4of each card instead of HEAD.

Examples of HEAD and LIST Cards

(A) Description Cards (XX in columns 6, 7)

Column Information

1-4 HEAD (or LIST)

5 Blank

6-7 XX

8 Print control character

9-11 Indentation

12-14 Right margin

15-68 Any description; terminated by $ or column 68.

(B) Normal Field Code Cards

Column Information

1-4 HEAD (or LIST)

5 Blank

6-7 Field Code

8 IC (Print control)

9-11 (1) iLeft Margin
12-14 t.Right Margin

15-16 Field Code

17 JC (Print control)

18-20 (2) • Left Margin

21-23 Right Margin

60-61 Field Code

62 IC (Print control)

63-65 (6) Left Margin

66-68 Right Margin

Provision is made in the system for omission of the search, sort, or print phases of the

operations. SRCH, SORT, or PRNT control cards with OMIT punched in column 6-9 should be

inserted at the proper position in the request.

9
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1 4FILE MAINTENANCE

To maintain an up-to-date file, provisions must be made for additions, deletions, and changes

to existing cases. Elaborate procedures might be devised for making changes to a particular

field on a particular case. However, the technique developed at IST for updating is simple,

straightforward, and direct.

At the time the card identification codes for the original data are set up, a special code to

be subsequently used for deletions is defined. A related field code will be assigned to this card

typc a",d will be kept with the field description cards for the particular user.

Changes or additions are prepared by punching the complete case. Deletions are indicated

by punching the "case" number on one card which has the card code for deletions in the card

type field.

A change tape is then prepared using the same file conversion program and control cards

used to prepare the original tape. Both tapes must be in the same sequential "case" number

order.

SThe file maintenance program will compare the original with the change tape and create a

new, updated tape. Card input to this program consists of:

(A) Field Code for "case" number

(B) Width of "case" number field

(C) Field Code signifying record deletion

S

AN INFORMATION RETRIEVAL EXAMPLE

5.1. DEFINITION OF INFORMATION, CARD LOCATION, AND FIELD CODES

Information Card Number Location Field Code Width of Field

Case Number All Cards 9-10 06 2

Card Code All Cards 14-15 * 2

Continuation A All Cards 19-20 2

Project 01 26-30 01 5 (right adjusted)

Date 01 33-40 02 8 (right adjusted)

Company 01 41-72 03 32

Author(s) 02 21-80 04 60 (left adjusted, blocked)

Title 03 41-60 05 20

No field code Ls defined for card code and continuation numbers.

10
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5.2. A DESCRIPTION OF THE SEARCH REQUEST (see p. 15)

(A) Search Card

The search request indic'ates field code 05 is to be completely scanned and any case

with the word "IS" in the title is to be selected. Note that the complete word "IS" is

specified by placing blanks before and after the word.

(B) SORT Card

The sort is by field code 02 (date) starting with position 7 for two columns (7-8). Thus,

the sort is by year only.

(C) ALSO Card

The word ALL in column 6-8 indicates the complete record is to be included in the

sorted output.

(D) The Print Card

The page widtýi will be 80 characters. Carriage spacing at the bottom of the page will

be based on a record, not a line. After a record is printed, a double space will be

inserted. The title "INFORMATION RETRIEVAL EXAMPLE' will appear with the

listing of the control cards.

(E) HEAD or LIST

There are no headings to appear at the top of each page- hence, no HEAD cards are

present.

The first two LIST cards govern the printing of the case number. The next LIST card

will print field codes 01, 02, and 03 with five spaces between the items followed by a

double space. The next two LIST cards govern the printing of the authors. Since 20

positions are allowed for each name, it is considered a blocked field. By restricting

the print area from column 15 to column 34, one name per line is assured.

The following two LIST cards govern the printing of the title and, finally, the LIST END

card terminates the list request.

Listings of the input data cards, the specification control cards used to create the tape,

the data on tape after conversion program, a completed search request form and the output

showing request specifications and the retrieved data are to be found in the following pag -s.

11



. WILLOW RUN LABORATORIES

5.3. A L/ST OF THE INPUT DATA CARDS

Card
Case _.. e! Continuation

31 01 01 12345 07/01/65UNIVERSITY OF 4ICmIGAN31 02 OIJONES SMITH ABBOTT31 0? 02BAKER WALTERS01 03 01 THIS TITLE IS 4ERELY01 03 02 AN ATTEMPT TO CHECK01 03 03 THE SCANNING MECHAN01 03 04 ISM32 01 01 76283 09/13/32FORD MOTOR COMPANY02 02 OIABLE BAKER SMtr32 03 01 IRRELEVANT TITLE33 o1 01 30456 06/31/63AMERICAN MOTORS33 02 OIWALTERS JONES33 03 01 THE DATE USED ON THI33 03 02 S CASE IS AN IMPOSSI33 03 03 OLE ONE.34 01 01 16723 O/I2/16FORO MOTOR COMPANY34 02 OIARo~r
54 03 01 THIS IS THE FINAL TE04 03 02 ST CASE OF THE SERIE34 03 03 S.

12
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5.4. A LIST OF THE SPECIFICATION CONTROL CARDS

ID Card IHDR 060965 TEST INFORMATION RETRIEVAL EXAMPLE
Group Control .3309002014002

I: 06009020 IDENTIFICATION
MtV1 01026050 PROJECT NUMBER

Fiela Description Jr:I 02033080 DATE
"1`01 03041320 COMPANY
T02 04021601 AUTHORIS)
F33 05041201 TITLE

End Card El

13



WILLOW RUN LABORATORIES

'IA

Wu a L

-J

In -9 fA
3O % CC

4.

Iii IA
24' ..J

-, hA 1d Q

4 01 0 Li

Wu 4. 30 w

0 A 0 L

W1 -. c

at 4 Cuu j

0~4~ Z LaLiu c
u xA M. -, me4u

w ~ ~ 0 ob.. .wC

9 39 a1. V% 4b64 u
ua ozu 0 " a -02

00 12. 41 w
02 e - - 0 I w

0b - 0 b''- .
1c; .f.Z 02 m 0 ~ -

zl IA AW *4
- ~ .. J WO ~ 2

o14W W K I



WILLOW RUN LABORATORIES

.4

r T i ,, iTi T T T 7 If '

I IT I i gr,"," T , T,

I I I I I I I I I

I 'L L 1L L L LT 1 7 7 T T T 'T g ig,

Ilk Tii 7ii T 71 31 1 11

T IT~ T I I

g ~ ~ gg g,a [ ,T ,,,,,Pa

,. TT T7.Ig Igi I I :I I ,I ,

"" T T i I I 7ITTII
l T T Ig t g

1 7 T i TTTT'

St1 ' to I- gill, 11111

M i? 'T); IIT

S7• ,• TTT T4 T T T' 4 TT

S• • T T• T 04 T T r

lii gi "ii I• I *I - i _ I, ,. l pl •lIll

1 1T1TT1 1 TSiTi'"

I! I ii Ia i" {• I I? g. i llI I ,

T "T T•T' T T T TI" 1

I 0I w 4 %I l i

u h f i I of11

ofl i a9 II . 114-141 -- 1 11

15



WILLOW RUN LABORATORIESr

5.7. FIRST PAGE OF OUTPUT SHOWING REQUEST SPECIFICATIONS

1.0. INFORMATION RETRIEVAL REQUEST NUMrER I KIRK COMP. 684 9143

SEARCi CONTROL fSRCH $S05$ IS S
(SRCH ENOD

SORT CONTROL (SORT 020702
lALSO ALL

INFORMATION RETRIEVAL EXAMPLE

cUMBER OF COLUMNS 080
PRINT COTROL 4LINE OVERFLOW z N

RECORD OVERFLOW Y
fENO OF RECORD CARRIAGE CONTROL K

(HEADING CONTROL
HEADUING jF.C. P LMAR RMAR HOLLERITH

4O HEADING CONTROL

LIST CONTROL
F.C. P LMAR RMAR HOLLERITH
XX 010 THIS IS CASE S
06 S 023
01

LIST SPECIFICATIONS 02
03 S
XX I 010 THE AUTHORS ARE S
04 / 015 034
XX / 010 THE TITLE IS S
05 / 015
END

16
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5.8. RETRIEVED DATA

THIS IS CASE 04

16723 08/12/16 FORD MOTOR COMPANY

THE AUTHORS AR"
ABBOT

THE TITLE IS
THIS IS THE FINAL TEST CASE OF THE SERIES.

THIS IS CASE 03

30456 06/31/63 AMERICAN MOTORS

THE AUTHORS ARE
WALTERS
JONES

THE TITLE IS
THE DATE USED ON THIS CASE IS AN IMPOSSIBLE ONE.

THIS IS CASE 01

12345 07/01/65 UNIVERSITY OF MICHIGAN

THE AUTHORS ARE
JONES
SMITH
ABBOTT
BAKER
WALTERS

THE TITLE IS
THIS TITLE IS MERELY AN ATTEMPT TO CHECK THE S:ANNING MECHANISM

17
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D-I

INTRODUCTION

IRIA data files are maintained on three tapes: IRIA-Number

IRIA-Master, Category-Number IRIA Master, and Category-Number IRIA-

Annotation. The structure of the Master File is shown in Appendix D-1.

The Annotation File structure is shown in Appendix D-2.

Creating a file requires the necessary control cards to define

the tape file and fields. These are shown, along with sample data inputs

and the tape file format that results from the three I!RIA files, in Appendix

D-3 through D-10.

IRIA Category Numbers are maintained on punched cards in the

Category Heading File. When the file is used in the program, it is first

loaded onto a disk pack. The file format is as follows:

Field Width of
Description Code Field Columns

Expanded Category Number and
Meaning 01 60 1-60

Category Number 28 3 65-67

Expanded Category Number 02 8 71-78



D-I (Continued)
IRIA Master File (Cu 1ur-n 7h,)

Frield Code Width of Field Card T7o,.
I.,IA Scrial Code 03 5 All Cards 71-7j
M:onth Introduced 091 All Cards
Titla 01 SO (?.Ikltiple) 1 7.511
Confidential Titlo 37 50 (Multiple) A 7-511

Security Classification 02 1s 2 7-21
Contractor 04 SO (C4ultiple) 3 7-511

Report Number Os 50 (Itultiplc) 4 7-511
Date 06 20 5 7-26
Contract Number 07 25 (I-ultiple) 6 7-31
Astia Nunber 03 11 7 7-17
Command (DFLETE or 35 10 * 7-16,0DIFY punched in
7-12 4 13-16 blank)

Contractor Code 29 4 9 24-27

Contract :;umber 10 5 9 28-32
Department Service Code 11 1 9 33
Sponsoring Agency 12 4 9 34-37
:,onth of P-blication 31 1 9 3S
Year oi Publication 13 2 9 39-40

Journal 14 4 9 41-44
1st Author Code lS 4 9 45-4S

Abstract ':umber 16 9 9 53-61
Language Code 17 1 9 62
Banirac Serial 19 7 9 63-o9
Sccurity Code 20 1 9 so

st Category Word 21 4 9 1-4

2n Category Word 22 4 9 5-S
3rd Category 'Word 23 4 9 9-12

Colur•ns 52-56 must be blank for photographic reduction for publications.



D-I
(Continued)

Contcnts Field Code Width of Field Card Type Colu-ns

Evaluation Code 24 1 9 13

Type of Report 25 1 9 14
.rd 1r Cat.ogory Number 2A 3 9 15-17

2nd Cateory N.umber 27 3 9 18-20

1st Category Number 28 3 9 21-23

(.) : All Category 301 1
Words blank -

(.1) a Modify (D) - 321 1
Dclete (.) a Now

(*) = Unpublished in 331 1
Quarterly

(.) a Unpublished in 341 1

Annual

Error Message 361 Var

New 1st Category Number 381 3 -

After the updating of the files is complete, field codes 35, 36, and 33

are not in file. Also, field code 32 only contains a. (D) in the IRIA-NUIMBER

IRIA-MASTER file and this is removed after the CATEGORY-NUMBER IRIA-MASTER

is updated.

Conputer gcnerated field codes.



D-2

IRIA Annotation File

file follows:
(Column 76)

Contents Field Code Width of rield Card Tvpe colu-rns

IRIA Serial Code 01 S All Cards 71-7;

Expanded 1st Category 02 6 8 bS-70
..u.ber

Annotation 03 Sc (Multiple) 8 7-5 -

CommanJ (DELETE or MODIFY 35 10 + 7-10
punched in 7-12 G 13-16
blank)

.,cw (1) -Flag 322 1

C:) - ,,o ify

(*) a Unrpublished Quarterly 332 1

.; a Unrublishod Annual 342 1

1 Category Number 2S2  3

"Error Mcssage 362 Var.

Attached to this memo are a listing of the file conversion control cards,

a listinq of some detail cards, and a listing of the tape records created by

the file conversion program.

I Columns 52-56 must be blank for photographic reduction for publications.

2 Comriuter generated field codes.
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INTRODUCTION

Information in Appendix E is extracted from the following

memoranda by L. Launstein, dated October 13, 1965, written to the

IRIA File:

1. How to Update IRIA-Number IRIA-Master Tape

2. How to Update the Category-Number IRIA-Master Tape

3. How to Update the Category-Number IRIA-Annotation Tape
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How to Update IRIA-Number IrIA -Master T:ape

Preparation of Cards

The cards required to enter the information for a new document, modify

information fror an old document, and delete the information for an old

:ument are discussed below. The descriptions of the bibliography and master

'ds are given in the "Definitions of IRIA Files for Computer Processing."

:e that the information from the annotation cards is not in the IRIA-

ster files.

To Enter Information for a New Document

The card types, 1, A, 2, 3, 4, 5, 6, 7, and 9 are used to enter

•rmation for a new document. Any other card type, except a type

I card, will be listed as an unused card. The type "+" card will

caught when it tries to enter the file. This will cause the record

)e listed in the error record listing with the comment "NO RECORD

FILE TO" at the top and the contents of columns 7-16 of card type

at the bottom.

If card types 1, 2, 3, 4, 5, and' 6 are not all present, the record will

listed in the error records with "MISSING FIELD" printed above the

ord. Depending on which field is missing, one of the comments



E-3

"** TITLE," "** CLASSIFICATION," "4':" CORP AUTHOR," " REPORT

NO.J," "4* DATE, " or "*, CONTRACT NO. " will be printed in place of the

missing field.

To Modify the Information for an Old Document

The particular card type to be modified or added is punched in

its entirety. A type "+" card must be present with the characters "MODIFY"

punched in columns 7-12. Otherwise, the record will be listed in

the error record listing with the comment "ERRONEOUS ADDITION

RECORD. RECORD OF SAME IRIA NUMBER LEFT IN FILE UNCHANGED."

Type "+" card is not needed for a type "9" card with a non-blank

first category number to modify a record that is already there, provided

the old record didn't contain a non-blank first category number. Although,

a type "+" card being present is not an error.

A type "9" card with a new first category number and a type '+'

card with the characters "MODIFY" punched in 7-12 will change the

master information on the IRIA-MASTER tapes, will reposition the

modified record on the CAT-NUMBER IRIA-MASTER tape and will

change the first category number and reposition the annotation on the

CAT-NUMBER IRIA-ANNOTATION tape. The last two are completed

at the time the CAT-NUMBER IRIA-MASTER tape is updated.
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To Delete the Information for an Old Document

To delete the information for an old document a type "+" card

is punched with the characters "DELETE" punched in columns 7-12 This

one card deletes the record from the IRIA-NUMBER IRJA-MASTER

tape. When the CAT-NUMBER IRIA-MASTER tape is updated, the

record is also deleted from that tape and from the CAT-NUMBER

IRIA-ANNOTATION tape.

Comments

If a type "+" card has anything other than "DELETE" or "MODIFY"

punched in columns 7-12, the record will be listed in the error

records with the comment "ERRONEOUS ADDITION RECORD. RECORD

OF SAME IRIA NUMBER LEFT IN FILE UNCHANGED. " The contents

of columns 7-16 will also be listed.

Any record that is modified is not checked for the presence

of field codes, 01, 02, 03, 04, 05, 06, and 07. Therefore, a bibliography

that is added for an old mastcr card can enter the file with one of

the above field codes missing.

The field code 10 is not present in the maintained files. The computer

program generates the field code 32 with a "D" for "DELETE" an "M" for

"MODIFY", or a "*" for a new document. When a new document enters
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the file, the field codes 33 and 34 are also generated with an " in

them.

Whenever the first category word is the same as the third category

word, the computer program generates a field code 30 with an '.

in it. Otherwise, the field code 30 contains a blank. Therefore, a

"•*" in field code 30 signifies that all category iords are blank.

Until the CAT-NUMBER IRIA-MASTER tape has been updated,

the IRIA-NUMBER IRIA-MASTER tape contains any records that

are to be deleted with a "D" in field code 32. Also, whenever the first

category number% of a record changes, a record is generated consisting

of the old fast search field codes, a field code 38 containing the new

first category number, and a "D" in field code 32.

If the number of characters for one document exceeds 1000, the

cards containing the unused information are listed. Any "4-8" punches

in the fields of field codes 01, 04, 05, or 07 are converted to "-" punches.

Preparation of the Update Deck

All cards for the update run are placed together. The cards for any

one document (IRIA number) must be together. Any continuation cards

must be in sequence.
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Updating of the IRIA-NUMBER IRIA-MASTER Tape

The update deck is used as input to the WR-128 program. The

output from the program is a listing of the records that entered the

tape, a listing of the records that didn't enter the tape, and a tape

reflecting the new additions, modifications, deletions, and old

IRIA-NUMBER IRIA-MASTER tape.

2. How to Update the Category-Number IRIA-Master Tape

The CAT-NUMBER IRIA-MASTER tape is updated by requesting

program WR-129 to be run. The program needs no input cards. The

program searches the new additions, modifications, and deletions

from the IRIA-NUMBER IRIA-MASTER by pulling all records with

the field of field code 32 and the field of field code 28 non-blank.

The pulled records are then sorted into first category number order.

Then the CAT-NUMBER IRIA-MASTER tape is updated.

If any records were deleted or had first category number changes,

the annotations are pulled from the CAT-NUMBER IRIA-ANNOTATION,

modified, and used to ii-date the CAT-NUMBER IPIA-AID NOTATION tape.

The output consists of a listing of the records entered on the

CAT-TIUMBER IRIA-MASTER tape and on the CAT-NUMBER IRIA-

ANNOTATION tape, plus the new up to date tapes.
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3. How to Update the Category-Number IRIA-Annotation Tape

Preparation of Cards

Onlythe annotation cards ( type "8" cards) are needed to enter

a new annotation.

To modify an annotation already on tape, the annotation cards

(type "8" cards) and the type "+" card with the characters "MODIFY"

punched in columns 7-12 are needed.

To delete an annotation from the tape, a type "+" card may

be used. However, the deletion of the bibliography also deletes the

annotation.

Preparation of the Update Deck

The annotation cards with any type "+" card are put together.

The annotation cards must be in continuous sequence for each document

(IRIA number). Also, any type "+" cards must be with any annotation

cards for a document.

Updating of the CAT-NUMBER IRIA-ANNOTATION Tape

The WR-130 program is used to update the CAT-NUMBER IRlA

ANNOTATION tape. The program uses the update deck as input. The

program's output is a listing of annotations that entered the CAT-NUMBER
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IRIA-ANNOTATION tape plus an up to date tape. There is also a listing

of the annotations that didn't enter the tape (see comments below).

Comments

If there is no first category number on the IRIA-NUMBER IRIA-

MASTER tape fzr an annotation, the comment "NO FIRST CAT NUMBER

IN IRIA MASTER FILE, " and the annotation are listed in the error

listing.

If any cards are present besides type "+" and "8" cards, they

will be listed as unused. But at least the IRIA number will be in a record

on the update tape. If the annotation is missing, the IRIA number for

this docu.nent and the comment "ANNOTATION IS MISSING, " will be

listed in the error listing.

If anything other than "DELETE" or "MODIFY" appear in columns

7-12 of a type "+" card, the error listing will contain the comment

"I CAN NOT DO THIS, " the annotation, and the erroneous command.

If an annotation is over 1000 characters, the excess annotation

cards are listed.

When a new annotation enters the tape, the fields of field codes

32, 33 and 34 are set to "'--"'s. If the command "MODIFY" is present,
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the field of field code 32 contains a "M".

A program is available to flag the annotations that have had the

corresponding bibliography modified. This is done by placing an "F"

in the field of field code 32.

The field codes 35 and 36 are not in the maintained CAT-NUMBER

IRIA-ANNOTATION tape.
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INTRODUCTION

Appendix F is taken from a memo, "How to Produce a Quarterly

Annotated Bibliography and Index," from L. Launstein to the IRIA File,

dated October 14, 1965.

I
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Before a quarterly Annotated Bibliography is printed, the CAT-

NUMBER IRIA-MASTER and CAT-NUMBER IRIA-ANNOTATION tapes

must be up to date. For the procedures on how to update the tapes,

see the memos entitled "How to Update IRIA-NUMBER IRIA-MASTER

Tape," "How to Update the CAT-NUMBER IRIA-MASTER Tape, " and

"How to Update the CAT-NUMBER IRIA,-ANNOTATION Tape."

Printing a Quarterly Annotated Bibliography

A quarterly Annotated Bibliography is printed by requesting that

the program WR-131 bp ruw. The program pulls all of the annotations

off the CAT-NUMBER IRIA-ANNOTATION tape that have an 1,*t

in the field of field code 33. Since the field of field code 33 is cleared

to a blank after printing a quarterly annotated bibliography, all of

the annotations added to the tape since the last quarterly Annotated

Bibliography are pulled for printing.

The pi, gram prints the bibliography and the corresponding

annotation for all of the pulled annotations. Whenever the first category

number changes, the first category number's meaning is looked up in

a dictionary stored on a disk and printed preceding the bibliographies

and annotations for that first category number.

If the program cannot find a bibliography for an annotation, the

program prints "BIBLIOGRAPHY IS MISSING" and then the annotation.
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If the program cannot find the meaning for a first category number,

preceding the bibliographies and annotations for that first category

number, the program prints "NO CAT HEADING FOR" and the first

category number.

The program can print the bibliographies and annotations .,,L Al

of the pulled annotations by placing an "--E " card behind the program

deck. To start printing the bibliographies and annotations at the first

category number "XXX", a card with "28XXXi:." punched in columns

1-7 is placed before the "==E" card.

Printing the Index for a Quarterly Annotated Bibliography

The Index for a Quarterly Annotated Bibliography is printed by

requesting that the program WR-132 be run. The tape containing the

pulled annotations used to print the Quarterly annotated bibliography

is needed as input to the program.

The program sorts the pulled annotations into IRIA number order.

By matching the sorted tape with the IRIA-NUMBER IRIA-MASTER

tape and finding expanded first, second, and third category numbers

in the disk dictionary, the index line for the document is printed.

If the program cannot find a record on the IRIA-NUMBER IRIA-MASTER

tape corresponding to a record on the sorted pulled annotations tape, the



F-4

IRIA number and the comment "IS MISSING FROM IRIA-NUMBER

IRIA-MASTER TAPE" are printed. If a category number is not in the

disk dictionary, the program prints the non-expanded category number.

To print the index for all of the annotations on the sorted pulled

annotations, the program deck ends with the "::E" card. To start

printing the index at IRIA number XXXXX, a card with "OlXXXXWXd"

punched in columns 1-9 is inserted before the "--= E" card.

Clearing the Field of Field Code 33

The field of field code 33 is cleared by requesting program WR-133

to be run. The program replaces any "*" 's on the CAT-NUMBER

IRIA-ANNOTATION tape with blanks, so that the tape is ready

for the next quarters annotations. Note that the field of field code

33 must not be cleared until the final copy of a Qua.terly Annotated

Bibliography has been printed. Also, all new annotations added to the

tape since 33 was cleared last are printed the next time.
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